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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a response line 
allocating method to avoid concentration of response 
signals and to simultaneously reduce frequency capacity 
and the number of time slots of response lines when the 
response lines are allocated to many user stations. 
SOLUTION: A center station grasps the degree of 
correlation among a plurality of user stations regarding 
transmission of the response signals, grasps the number 
K of simultaneous transmission signals from the plurality 
of user stations allowable in a communication systems 
to be used, constitutes one group by integrating optional 
user stations of K at most when no correlation among 
the plurality of user stations is regarded to exist 
regarding the transmission of the response signals, 
constitutes a plurality of groups, allocates the respective 
user stations to any one of the groups, one response 
line is allocated for each of the groups when the user 
stations exceeding K exist and the user station 
transmits the response signal by the response line 
allocated to the group in which the self^station is included. 
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* NOTICES * 

JPO and I WIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While one center station and two or more user stations exist and using the 
communication system which can communicate through a radiocommunication circuit between 
said center station and two or more user stations A center station asks to two or more user 
stations, and signals are distributed all at once. Each user station uses the communication 
system sent out to said addressing to a center station through the radiocommunication circuit 
which was able to assign the reply signal over said inquiry signal, when a local station suits 
specific conditions. It is the response circuit quota approach for assigning the response circuit 
for sending out said reply signal to said user station. Said center station The correlation degree 
between the multiple user stations about sending out of said reply signal is grasped. When it is 
considered that the number K of simultaneous sending-out signals from a multiple user station 
permissible [ with the communication system to be used ] is grasped, and there is no correlation 
between multiple user stations about sending out of a reply signal While summarizing the user 
station of the arbitration of K at the maximum and constituting one group When the user station 
exceeding K exists, constitute two or more groups and each user station is assigned to any one 
group. It is the response circuit quota approach characterized by assigning one response circuit 
about each of said group, and said user station sending out a reply signal by the response circuit 
assigned to the group in whom a local station is contained. 

[Claim 2] While one center station and two or more user stations exist and using the 
communication system which can communicate through a radiocommunication circuit between 
said center station and two or more user stations A center station asks to two or more user 
stations, and signals are distributed all at once. Each user station uses the communication 
system sent out to said addressing to a center station through the radiocommunication circuit 
which was able to assign the reply signal over said inquiry signal, when a local station suits 
specific conditions. It is the response circuit quota approach for assigning the response circuit 
for sending out said reply signal to said user station. Said center station The correlation degree 
between the multiple user stations about sending out of said reply signal is grasped. When the 
number K of simultaneous sending-out signals from a multiple user station permissible [ with the 
communication system to be used ] is grasped and it is considered between multiple user 
stations about sending out of a reply signal that correlation is high While constituting two or 
more subgroups which summarized the high user stations of said correlation Each user station is 
assigned to each subgroup so that correlation of user stations may become independent 
between subgroups. The maximum number L of the subgroup which sends out a reply signal to 
coincidence among W and all subgroups is grasped, several [ of the constituted subgroup ] — in 
(L<=K) The user station of (K/L) is chosen from each subgroup by max, and one group is 
constituted. In (L>K) Choose the user station of (K/L) from each subgroup on an average, and 
one group is constituted. Constitute two or more groups and each user station is assigned to 
any one group. It is the response circuit quota approach characterized by assigning one response 
circuit about each of said group, and said user station sending out a reply signal by the response 
circuit assigned to the group in whom a local station is contained. 
[Claim 3] While one center station and two or more user stations exist and using the 
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communication system which can communicate through a radiocommunication circuit between 
said center station and two or more user stations A center station asks to two or more user 
stations, and signals are distributed all at once. Each user station uses the communication 
system sent out to said addressing to a center station through the radiocommunication circuit 
which was able to assign the reply signal over said inquiry signal, when a local station suits 
specific conditions. It is the response circuit quota approach for assigning the response circuit 
for sending out said reply signal to said user station. Said center station The correlation degree 
between the multiple user stations about sending out of said reply signal is grasped. When the 
number K of simultaneous sending-out signals from a multiple user station permissible [ with the 
communication system to be used ] is grasped and it is considered between multiple user 
stations about sending out of a reply signal that correlation is high While constituting two or 
more subgroups which summarized the high user stations of said correlation Each user station is 
assigned to each subgroup, a part of user stations between subgroups — so that correlation may 
be permitted The maximum number L of the subgroup which sends out a reply signal to 
coincidence among W and all subgroups is grasped, several [ of the constituted subgroup ] — in 
(L<=K) The margin alpha showing possibility that a reply signal will be simultaneously sent out 
from two or more subgroups is taken into consideration. The user station of (K/L-alpha) is 
chosen from each subgroup by max, and one group is constituted. In (L>K) The margin alpha 
showing possibility that a reply signal will be simultaneously sent out from two or more 
subgroups is taken into consideration. Choose the user station of (K/L-alpha) from each 
subgroup on an average, and one group is constituted. Constitute two or more groups and each 
user station is assigned to any one group. It is the response circuit quota approach 
characterized by assigning one response circuit about each of said group, and said user station 
sending out a reply signal by the response circuit assigned to the group in whom a local station 
is contained. 

[Claim 4] While one center station and two or more user stations exist and using the 
communication system which can communicate through a radiocommunication circuit between 
said center station and two or more user stations A center station asks to two or more user 
stations, and signals are distributed all at once. Each user station uses the communication 
system sent out to said addressing to a center station through the radiocommunication circuit 
which was able to assign the reply signal over said inquiry signal, when a local station suits 
specific conditions. It is the response circuit quota approach for assigning the response circuit 
for sending out said reply signal to said user station. Said center station The correlation degree 
between the multiple user stations about sending out of said reply signal is grasped. When it is 
considered that the number K of simultaneous sending-out signals from a multiple user station 
permissible [ with the communication system to be used ] is grasped, and the sending-out 
conditions of a reply signal are in agreement between multiple user stations Two or more 
subgroups which summarized the multiple user stations whose sending-out conditions of a reply 
signal correspond are constituted. The subgroup which sends out a reply signal to coincidence 
among several W of the constituted subgroup and all subgroups, and its maximum number L are 
grasped. One user station contained in it about each subgroup is chosen as a representation 
responding station. In (L<=K) The representation responding station of each subgroup is 
summarized and one group is constituted. In (L>K) While summarizing K games at the maximum 
about the representation responding station of each subgroup and constituting one group 
Constitute two or more groups and all representation responding stations are assigned to one of 
groups. It is the response circuit quota approach characterized by sending out a reply signal by 
the response circuit which assigns one response circuit about each of said group, and by which 
said user station was assigned to the group in whom a local station is contained when a local 
station is a representation responding station. 

[Claim 5] It is the response circuit quota approach characterized by said center station grasping 
the correlation degree between multiple user stations based on the positional information of 
each user station in any one response circuit quota approach of claim 1, claim 2, claim 3, and 
claim 4. 

[Claim 6] It is the response circuit quota approach characterized by grasping the correlation 
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degree between multiple user stations based on the information showing correlation between the 
areas concerning [ on the response circuit quota approach of claim 5, and / said center station ] 
a rainfall, and the positional information of each user station. 



[Translation done.] 
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LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] While one center station and two or more user stations exist and the 
communication system which can communicate is used for this invention through a 
radiocommunication circuit between said center station and two or more user stations A center 
station asks to two or more user stations, and signals are distributed all at once. Each user 
station uses the communication system sent out to said addressing to a center station through 
the radiocommunication circuit which was able to assign the reply signal over said inquiry signal, 
when a local station suits specific conditions. It is related with the response circuit quota 
approach for assigning the response circuit for sending out said reply signal to said user station 
[0002] 

[Description of the Prior Art] For example, when one center station distributes the same data all 
at once using one radiocommunication circuit to many user stations, all user stations cannot 
receive data correctly. Therefore, it is necessary to resend data to the user station which was 
not able to receive data correctly. 

[0003] When performing such resending control, in order to identify whether it should resend or 
not, it must check whether each user office has received data in a center office. Then, generally 
a center station assigns the circuit for a response to a user station, a center station asks to 
many user stations, signals are distributed all at once, and the reply signal with which the 
receiving situation of data etc. is expressed using the assigned circuit is transmitted in each user 
station. 

[0004] When performing such radiocommunication, about distribution of a doubling-between 
[ from a center station ] each user station signal, it can distribute all at once to a multiple user 
station only using the single going-down circuit of the same frequency. However, it is necessary 
to prepare the circuit which became independent for every user office, or a circuit common 
between multiple user offices about the going-up circuit used in order that each user office may 
transmit a reply signal to a center office. 

[0005] Time division multiple access (TDMA) as shown in Frequency Division Multiple Access 
(FDMA) as shown in drawing 1 2 , and drawin g 1 3 as a method which goes up to each user office 
and assigns the response circuit of a circuit occurs. 
[0006] 

[Problem(s) to be Solved by the Invention] When assigning a response circuit according to an 
individual in each user office, the content of a response of each user office can be managed in a 
center office, respectively. However, a necessary response number of circuit increases as the 
number of user stations increases, and there is a problem on which frequency capacity and a 
response duration increase. 

[0007] Then, the same going-up circuit is simultaneously assigned to a multiple user station, and, 
as for a user station, it is desirable to transmit a reply signal using the assigned common going- 
up circuit. This is effective for reducing a response number of circuit. However, when two or 
more user stations send out a reply signal using the same response circuit, it is necessary to 
avoid concentration of a reply signal in consideration of the safety of a center station or a radio 
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repeater. 

[0008] For example, to radiocommunicate by relaying a signal with a communication satellite, a 
communication satellite needs to take into consideration the total of received power which 
receives from a user station. Since the received power which can permit a communication 
satellite is specified, if many user stations transmit a reply signal simultaneously, total of the 
received power of a communication satellite will exceed an allowed value. If total of received 
power exceeds an allowed value, failure will occur to a satellite or an adverse effect will appear 
in the circuit of other frequency bands. 

[0009] This invention aims at offering the response circuit quota approach for reducing the 
frequency capacity and the number of time slots of a response circuit while it avoids 
concentration of a reply signal, when assigning a response circuit to many user stations using 
the above communication system. 
[0010] 

[Means for Solving the Problem] While one center station and two or more user stations exist 
and the communication system which can communicate is used for claim 1 through a 
radiocommunication circuit between said center station and two or more user stations A center 
station asks to two or more user stations, and signals are distributed all at once. Each user 
station uses the communication system sent out to said addressing to a center station through 
the radiocommunication circuit which was able to assign the reply signal over said inquiry signal, 
when a local station suits specific conditions. It is the response circuit quota approach for 
assigning the response circuit for sending out said reply signal to said user station. Said center 
station The correlation degree between the multiple user stations about sending out of said reply 
signal is grasped. When it is considered that the number K of simultaneous sending-out signals 
from a multiple user station permissible [ with the communication system to be used ] is 
grasped, and there is no correlation between multiple user stations about sending out of a reply 
signal While summarizing the user station of the arbitration of K at the maximum and constituting 
one group When the user station exceeding K exists, constitute two or more groups and each 
user station is assigned to any one group. One response circuit is assigned about each of said 
group, and it is characterized by said user station sending out a reply signal by the response 
circuit assigned to the group in whom a local station is contained. 

[001 1] In claim 1, in order to assign a response circuit to a user station, the correlation degree 
between the multiple user stations about sending out of a reply signal is grasped first. When 
there is no correlation among two or more user offices, it cannot predict whether which user 
office sends out a reply signal. So, when there is no correlation, in consideration of the number K 
of simultaneous sending-out signals from a multiple user office permissible [ with the 
communication system to be used ], the maximum number of the user office per group is 
regulated. 

[0012] Each user station is assigned to one of groups. Since there is no correlation between 
user offices, the user office of arbitration can be chosen in this case, and each group can be 
assigned. Therefore, the number of groups is determined with the total of a user station, and the 
number K of simultaneous sending-out signals. The number of groups can be reduced by 
assigning each group many user offices below K. 

[0013] Every one response circuit is assigned to each group. Therefore, two or more user offices 
included in the same group can send out a reply signal simultaneously mutually using a common 
response circuit. 

[0014] Since the number of reply signal sending out in one response circuit is set to K at the 
maximum, concentration of a signal is avoidable. Moreover, since the same response circuit is 
simultaneously assigned to a multiple user station, the communication line to secure is reduced. 
While one center station and two or more user stations exist and the communication system 
which can communicate is used for claim 2 through a radiocommunication circuit between said 
center station and two or more user stations A center station asks to two or more user stations, 
and signals are distributed all at once. Each user station uses the communication system sent 
out to said addressing to a center station through the radiocommunication circuit which was able 
to assign the reply signal over said inquiry signal, when a local station suits specific conditions. It 
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is the response circuit quota approach for assigning the response circuit for sending out said 
reply signal to said user station. Said center station The correlation degree between the multiple 
user stations about sending out of said reply signal is grasped. When the number K of 
simultaneous sending-out signals from a multiple user station permissible [ with the 
communication system to be used ] is grasped and it is considered between multiple user 
stations about sending out of a reply signal that correlation is high While constituting two or 
more subgroups which summarized the high user stations of said correlation Each user station is 
assigned to each subgroup so that correlation of user stations may become independent 
between subgroups. The maximum number L of the subgroup which sends out a reply signal to 
coincidence among W and all subgroups is grasped, several [ of the constituted subgroup ] — in 
(L^K) The user station of (K/L) is chosen from each subgroup by max, and one group is 
constituted. In (L>K) Choose the user station of (K/L) from each subgroup on an average, and 
one group is constituted. Two or more groups are constituted, each user station is assigned to 
any one group, one response circuit is assigned about each of said group, and it is characterized 
by said user station sending out a reply signal by the response circuit assigned to the group in 
whom a local station is contained. 

[0015] In claim 2, in order to assign a response circuit to a user station, the correlation degree 
between the multiple user stations about sending out of a reply signal is grasped first. Among 
mutually related high user offices, it is possible that a reply signal is sent out on the almost same 
conditions. Then, two or more user stations which send out a reply signal on the same conditions 
when correlation is high are collected among two or more user stations, and a subgroup is 
constituted. Moreover, among subgroups, a user station is assigned to a subgroup according to 
correlation so that the conditions which send out a reply signal may become independent. 
[0016] Therefore, within the same subgroup, it is thought that two or more user stations which 
all the user stations sent out the reply signal on the almost same conditions, and were assigned 
to a different subgroup send out a reply signal on mutually different conditions. That is, in the 
situation that the user station of a certain subgroup sends out a reply signal, the situation does 
not affect sending out of the reply signal in other subgroups. 

[0017] Moreover, since all user offices send out a reply signal on the almost same conditions 
within the same subgroup, the maximum number L of the subgroup which sends out a reply signal 
to coincidence among all subgroups, and the number W of subgroups can be grasped. That is, it 
can be expected that most user stations which belong to L subgroups at the maximum send out 
a reply signal. On the contrary, most user stations which belong to the subgroup of other 
individuals (W-L) can expect a reply signal that there is no delivery. 

[0018] Therefore, if a group is constituted combining the user office of the subgroup which 
sends out a reply signal, and the user office of the subgroup which is not the delivery about a 
reply signal, it will become possible to expand the number of hold user offices per group. 
Moreover, in order to expand the number of hold user stations in all cases, it is effective to elect 
a multiple user station from each of all subgroups, and to constitute one group. 
[0019] Since it can control to the tolerance of a system even if it changes L subgroups which 
send out a reply signal if a maximum (average) K/L user office is chosen from L subgroup in 
consideration of the number K of simultaneous sending-out signals permitted by the system, 
respectively, it becomes unnecessary to grasp the subgroup which sends out a reply signal for 
every response check event. In addition, a maximum (average) K/L user station is similarly 
chosen from the subgroup which is not the delivery about a reply signal (W-L), and one group is 
constituted. Thereby, hold of the maximum (K-W/L) user office is attained per group. 
[0020] The number of reply signal sending out in one response circuit is controlled by K at the 
maximum, and can avoid concentration of a sending-out signal because said center office 
assigns one of groups the All Users office and assigns a response circuit for every group. 
Moreover, reduction becomes still more possible by expanding the number of hold user offices 
per group about the communication line for a response to secure. While one center station and 
two or more user stations exist and the communication system which can communicate is used 
for claim 3 through a radiocommunication circuit between said center station and two or more 
user stations A center station asks to two or more user stations, and signals are distributed all 
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at once. Each user station uses the communication system sent out to said addressing to a 
center station through the radiocommunication circuit which was able to assign the reply signal 
over said inquiry signal, when a local station suits specific conditions. It is the response circuit 
quota approach for assigning the response circuit for sending out said reply signal to said user 
station. Said center station The correlation degree between the multiple user stations about 
sending out of said reply signal is grasped. When the number K of simultaneous sending-out 
signals from a multiple user station permissible [ with the communication system to be used ] is 
grasped and it is considered between multiple user stations about sending out of a reply signal 
that correlation is high While constituting two or more subgroups which summarized the high 
user stations of said correlation Each user station is assigned to each subgroup, a part of user 
stations between subgroups — so that correlation may be permitted The maximum number L of 
the subgroup which sends out a reply signal to coincidence among W and all subgroups is 
grasped, several [ of the constituted subgroup ] — in (L<=K) The margin alpha showing 
possibility that a reply signal will be simultaneously sent out from two or more subgroups is 
taken into consideration. The user station of (K/L-alpha) is chosen from each subgroup by max, 
and one group is constituted. In (L>K) The margin alpha showing possibility that a reply signal will 
be simultaneously sent out from two or more subgroups is taken into consideration. Choose the 
user station of (K/L-alpha) from each subgroup on an average, and one group is constituted. 
Two or more groups are constituted, each user station is assigned to any one group, one 
response circuit is assigned about each of said group, and it is characterized by said user station 
sending out a reply signal by the response circuit assigned to the group in whom a local station 
is contained. 

[0021] In claim 3, like claim 2, in order to assign a response circuit to a user station, the 
correlation degree between the multiple user stations about sending out of a reply signal is 
grasped first. Among mutually related high user offices, it is possible that a reply signal is sent 
out on the almost same conditions. Then, two or more user stations which send out a reply 
signal on the same conditions when correlation is high are collected among two or more user 
stations, and a subgroup is constituted. Moreover, among subgroups, each user station is 
assigned to a subgroup according to correlation so that it may approve, also when correlation 
arises in part on the conditions which send out a reply signal. 

[0022] Therefore, within the same subgroup, all user stations send out a reply signal on the 
almost same conditions. Moreover, since correlation appears in part in the sending-out 
conditions of a reply signal among two or more user stations assigned to a different subgroup, 
when it sends out a reply signal by a certain subgroup, although frequency is low, it has the need 
of taking into consideration the situation influencing other subgroups. On the other hand, the 
configuration of a subgroup becomes simple. 

[0023] Moreover, since all user offices send out a reply signal on the almost same conditions 
within the same subgroup, the maximum number L of the subgroup which sends out a reply signal 
to coincidence among all subgroups, and the number W of subgroups can be grasped. That is, it 
can be expected that most user stations which belong to a maximum of L subgroups send out a 
reply signal. On the contrary, most user stations which belong to the subgroup of other 
individuals (W-L) can expect a reply signal that there is no delivery. 

[0024] Therefore, if a group is constituted combining the user office of the subgroup which 
sends out a reply signal, and the user office of the subgroup which is not the delivery about a 
reply signal, it will become possible to expand the number of hold user offices per group. 
Moreover, in order to expand the number of hold user stations in all cases, it is effective to elect 
a multiple user station from each of all subgroups, and to constitute one group. 
[0025] Since it can control to the tolerance of a system even if it changes L subgroups which 
send out a reply signal if the maximum (average) (K/L-alpha) user office is chosen from L 
subgroup in consideration of possibility (margin alpha) that a reply signal will be sent out from the 
number K of simultaneous sending-out signals permitted by the system, and other subgroups, 
respectively, it becomes unnecessary to grasp the subgroup which sends out a reply signal for 
every response check event. 

[0026] In addition, the maximum (average) (K/L1 alpha) user station is similarly chosen from the 
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subgroup which is not the delivery about a reply signal (W-L), and it constitutes as one group. 
Thereby, hold of max (K/L1 alpha) and W user office is attained per group. The number of reply 
signal sending out in 1 response circuit is controlled by K at the maximum, and concentration of 
a sending-out signal is avoided because said center office assigns one of groups the All Users 
office and assigns every one response circuit for every group of this. Moreover, reduction 
becomes still more possible by expanding the number of hold user offices per group about the 
communication line for a response to secure. 

[0027] While one center station and two or more user stations exist and the communication 
system which can communicate is used for claim 4 through a radiocommunication circuit 
between said center station and two or more user stations A center station asks to two or more 
user stations, and signals are distributed all at once. Each user station uses the communication 
system sent out to said addressing to a center station through the radiocommunication circuit 
which was able to assign the reply signal over said inquiry signal, when a local station suits 
specific conditions. It is the response circuit quota approach for assigning the response circuit 
for sending out said reply signal to said user station. Said center station The correlation degree 
between the multiple user stations about sending out of said reply signal is grasped. When it is 
considered that the number K of simultaneous sending-out signals from a multiple user station 
permissible [ with the communication system to be used ] is grasped, and the sending-out 
conditions of a reply signal are in agreement between multiple user stations Two or more 
subgroups which summarized the multiple user stations whose sending-out conditions of a reply 
signal correspond are constituted. The subgroup which sends out a reply signal to coincidence 
among several W of the constituted subgroup and all subgroups, and its maximum number L are 
grasped. One user station contained in it about each subgroup is chosen as a representation 
responding station. In (L<=K) The representation responding station of each subgroup is 
summarized and one group is constituted. In (L>K) While summarizing K games at the maximum 
about the representation responding station of each subgroup and constituting one group 
Constitute two or more groups and all representation responding stations are assigned to one of 
groups. One response circuit is assigned about each of said group, and it is characterized by said 
user station sending out a reply signal by the response circuit assigned to the group in whom a 
local station is contained when a local station is a representation responding station. 
[0028] In claim 4, in order to assign a response circuit to a user station, the correlation degree 
between the multiple user stations about sending out of a reply signal is grasped first. When the 
sending-out conditions of a reply signal assign two or more user offices which are thoroughly in 
agreement to the same subgroup, in a subgroup, actuation of all the user offices about sending 
out of a reply signal can be transposed to actuation of one user office, and can be considered. 
Then, in each subgroup, one game is chosen as a representation responding station from two or 
more user chain of stationses. 

[0029] The content of the reply signal which a representation responding station transmits 
reflects the content of a response of other user stations belonging to the same subgroup. 
Therefore, even if user offices other than a representation responding station do not have the 
delivery in a reply signal in each subgroup, in a center office, the content of a response of all the 
user offices included in the subgroup can be grasped. Then, by the center station, a response 
circuit is assigned about each subgroup supposing the case where only a representation 
responding station sends out a reply signal. 

[0030] That is, when the number L of subgroups which sends out a reply signal simultaneously is 
below the number K of simultaneous signal sending out that a system permits, each 
representation responding station is collectively assigned to the same group. Moreover, in [ than 
K] more, the number L of subgroups which sends out a reply signal simultaneously assigns one 
group only each a maximum of K representation responding stations collectively, and constitutes 
two or more groups. 

[0031] And since only a representation responding station may send out a reply signal, it assigns 
a response circuit one [ at a time ] for every group. In this case, since the number of reply signal 
sending out in a response circuit is set to a maximum of K t concentration of a sending-out signal 
is avoidable. Moreover, since only a representation responding station is assigned to a group, 
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group number can be reduced, and the communication line for a response to secure can be 
reduced further. 

[0032] Claim 5 is characterized by said center station grasping the correlation degree between 
multiple user stations based on the positional information of each user station in any one 
response circuit quota approach of claim 1, claim 2, claim 3, and claim 4. For example, when 
center stations distribute the same data all at once to many user stations and the probability for 
each user station to be unable to receive data correctly is considered, possibility that a 
probability will change [ the magnitude of attenuation of the electric wave under propagation ] 
with the effects of a weather condition etc. a lot is high. Moreover, since weather conditions, 
such as a rainfall, change according to the location of a user office, in being two or more user 
offices which the location is approaching mutually, for example, correlation between the user 
offices about the probability for data to be correctly unreceivable becomes very high. 
[0033] In claim 5, the correlation degree between multiple user offices can be grasped by 
investigating the positional information of each user office in a center office. Claim 6 is 
characterized by said center station grasping the correlation degree between multiple user 
stations based on the information showing correlation between the areas about a rainfall, and the 
positional information of each user station in the response circuit quota approach of claim 5. 
[0034] For example, even if a difference may always arise between areas under the effect of 
geography etc. and the distance between areas leaves a weather condition like a rainfall, it may 
show the always same inclination in those areas. Therefore, in the receive state of two or more 
user stations, the effect of correlation between the areas of the location where each user 
station exists appears. In claim 6, the correlation degree between multiple user offices can be 
grasped in a center office by investigating the information showing correlation between the areas 
about a rainfall, and the positional information of each user office. 
[0035] 

[Embodiment of the Invention] The gestalt of one operation of the response circuit quota 
approach of this invention is explained with reference to drawing 1 - drawjnjgjLl • This gestalt 
corresponds to all claims. Drawing 1 - drawing 3 are flow charts which show actuation of a 
center office. Drawing 4 is the block diagram showing the example of a configuration of the 
network of communication system. Drawing 5 is the block diagram showing the transmitting 
example of a reply signal. Drawing 6 is a flow chart which shows actuation of each user office. 
Drawing 7 is the sequence diagram showing the example of a communications protocol. Drawing 
8 - drawin g 1 1 are the perspective views showing the example of a configuration of the group of 
a user office. 

[0036] With this gestalt, the case where the radio communications system which uses a satellite 
as a repeater as shown in drawing 4 as an example is used is assumed. Moreover, the case 
where a communications protocol as shown in drawing 7 is used is assumed. The center office 
10 carries out multiple address distribution of the same data (Data) to two or more user offices 
30 at step S103 of drawing 7 . This data is distributed using the forward circuit shown in drawi ng 
4 . 

[0037] Moreover, the center offices 10 are distributed all at once for every group who defined 
beforehand the non~********** signal (ConNAK: include the group discernment ID) at step 
S104, in order to check whether each user office has failed in reception of data. Since the case 
where a user office (1 GA) and a user office (2 GA) belong to a group (A), and a user office (3 
GB) belongs to a group (B) in the example of drawing 7 is assumed The non-********** signal 
(ConNAK (A)) to a group (A) reaches a user station (1 GA) and a user station (2 GA), and the 
non-********** signal (ConNAK (B)) to a group (B) reaches a user station (3 GB). 
[0038] In each user station 30, when reception of data (Data) goes wrong, the reply signal 
(SatNAK) which shows reception failure to a non-********** signal (ConNAK) is sent out to the 
center station 10. 

[0039] Using the back WORD circuit shown in drawing 4 , this reply signal (SatNAK) is 
transmitted, as shown in drawing 5 . In the example of drawing 5 , since the user office 30 (1) 
and 30 (2) failed in reception of data and the user office 30 (3) has succeeded in reception of 
data, the user office 30 (1) and 30 (2) send out the reply signal of non-**. The user station 30 
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(3) which succeeded in reception of data does not have the delivery in a reply signal. 
[0040] That is, actuation shown in drawin g 6 in each user office 30 is performed. The inquiry 
signal in drawing 6 is equivalent to the non-********** signal (ConNAK) of drawing 7 . By the 
way t in order to distribute data to all user stations correctly, a center station checks whether 
each user station 30 has failed in reception, and when failure of reception is detected, it needs 
to resend data. 

[0041] In order to check each receive state of the user office 30 according to an individual, the 
circuit for sending out a reply signal (SatNAK) must be assigned to each user office 30. However, 
the number of the circuits which should be secured in proportion to the number of the user 
stations 30 which should distribute data will increase. Then, it is desirable to assign the circuit 
for sending out a reply signal (SatNAK) common to two or more user stations 30. Thereby, the 
number of circuits can be reduced. 

[0042] for example, when three user stations 30 (1), 30 (2), and 30 (3) exist The case where the 
user station 30 (1) fails in reception of** data, and when the user station 30 (1) and 30 (2) fail in 
reception of data, Even if it is any when all of the user stations 30 (1), 30 (2), and 30 (3) fail in 
reception of data, the center station 10 needs to resend data. 

[0043] That is, since what is necessary is just to be able to check whether it is that at least one 
of the user office 30 (1), 30 (2), and the 30 (3) failed in reception of data, even if it is the case 
where one circuit is assigned in common to the user office 30 (1), 30 (2), and 30 (3), in the 
center office 10, it can judge whether the existence of a reply signal (SatNAK), i.e., resending of 
data, is performed. 

[0044] However, when there are many user offices 30 which should distribute data, the same 
circuit as all the user offices 30 cannot be assigned. That is, it is necessary to avoid 
concentration of a reply signal in consideration of the safety of a center station or a radio 
repeater. For example, to radiocommunicate by relaying a signal with a communication satellite, a 
communication satellite needs to take into consideration the total of received power which 
receives from a user station. Although the received power which can permit a communication 
satellite is specified, if many user stations transmit a reply signal simultaneously, total of the 
received power of a communication satellite will exceed an allowed value. If total of received 
power exceeds an allowed value, failure will occur to a satellite or an adverse effect will appear 
in the circuit of other frequency bands. 

[0045] So, when many user offices 30 exist, they are classified into two or more groups, and it 
assigns for transmission of the circuit which became independent for every group of a reply 
signal (SatNAK). That is, the center office 10 classifies all the user offices 30 for data 
distribution into two or more groups at step S101 of drawin g 7 . The center station 10 transmits 
the result as user-group information (UserGr) at step S102. Each user office 30 can recognize 
the group (user group) to whom a local station belongs from the content of the received user- 
group information (UserGr). 

[0046] Thereby, the circuit (back WORD circuit) for transmission of a reply signal (SatNAK) can 
be assigned for every group to the user office 30. In each user office 30, since processing shown 
in drawing_6 is performed, only when data are not able to be received correctly, a reply signal 
(SatNAK) is sent out to an inquiry signal [ non-] signal: ConNAK). 

[0047] In addition, since the case where two or more circuits by TDMA are assigned in the 
example of drawing 7 is assumed, each group's circuit is assigned to a mutually different time 
slot. In the case of FDMA, each group's circuit is assigned to a mutually different frequency. In 
the example of drawing 7 , the center office 10 generated the non-********** signal (ConNAK) 
for every user group, and has distributed it one by one for every group. 

[0048] In each user station 30, if a non-********** signal (ConNAK) is received, it recognizes 
the thing corresponding to which user group it is, and when the non-********** signal 
(ConNAK) over the user group to which a local station belongs is received, a reply signal 
(SatNAK) is sent out. Of course, when it succeeds in reception of data, a reply signal (SatNAK) 
does not have the delivery. 

[0049] In the example of drawin g 7 , the user office 30 (1 GA) and the user office 30 (2 GB) 
which were assigned to the group (A) fail in reception of data (x shows). By that to which the 
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user station 30 (3 GB) assigned to the group (B) has succeeded in reception of data (O shows) 
When the user station 30 (1 GA) and the user station 30 (2 GB) receive a non~********** 
signal (ConNAK), they have sent out the reply signal (SatNAK). 

[0050] In the center office 1 0, it identifies whether the reply signal (SatNAK) received to each 
timing (time slot) of step S104 was analyzed at step S105, and the user office 30 failed in data 
reception for every group. Moreover, the center station 10 considers that it is reception failure 
as the whole receiving result, when failure of data reception is detected about at least one 
group. And in reception failure, resending of data is performed at step S106. 
[0051] In drawing 7 , the detail of the processing which the center office 10 performs at step 
S101 is shown in drawin g 1 , draw ing 2 , and dr awing 3 . That is, each user office 30 is assigned 
to each group by the processing shown in drav^ng_l . drawing 2 , and Rawing 3 . The content of 
processing of faawjngj , drawing 2 , and draw ing 3 is explained below. 

[0052] At step S10, the number of simultaneous sending-out signals permissible by the used 
system (K) is acquired. This number of simultaneous sending-out signals (K) expresses 
simultaneously the number of the user stations 30 which can send out a signal to the same back 
WORD circuit. This number of simultaneous sending-out signals (K) is determined by the 
maximum of the received power which can be inputted into the receiver of a satellite. Therefore, 
what is necessary is just to use the constant beforehand defined as the number of simultaneous 
sending-out signals (K). 

[0053] At step S1 1, the information on each user station is first acquired from a user DB1 1. The 
information on a user office location etc. is beforehand registered into the user DB11 every user 
office 30 for data distribution. Moreover, the correlation degree between user stations is 
investigated with reference to correlation DB12. In this example, the information showing the 
correlation degree about the rainfall situation for every area is beforehand registered into 
correlation DB12. For example, the inclination of the rainfall generating situation of the service 
area (for example, Japanese whole country) of data distribution can be investigated by analyzing 
the past rainfall data. That is, the correlation between the areas about inclinations — it will be 
easy to be in a rainfall condition between one area and other specific areas simultaneously — 
can be investigated beforehand, and it can register with correlation DB12. 
[0054] The correlation degree between two or more user offices 30 can be recognized by 
investigating the positional information of each user office 30 obtained from the user DB1 1, and 
the content of correlation DB12. For example, if it will be in a rainfall condition, since the 
magnitude of attenuation of the electric wave spread between the center station 10 and the user 
station 30 will become large, it becomes easy to generate failure of data reception. The user 
station 30 which failed in data reception sends out a reply signal (SatNAK). 
[0055] That is, the correlation degree between two or more user stations 30 which the center 
station 1 0 recognizes expresses correlation between the user stations 30 expected about the 
existence of sending out of a reply signal (SatNAK). 

[0056] In the example of drawin g 8 , as a user office 30 for data distribution, 28 games exist in 
distribution area and the case where there is no correlation between the user offices 30 which 
consider a rainfall etc. as a cause in the every place region in distribution area is assumed. In 
conditions like drawing 8 , the center office 10 considers "with no correlation", and progresses 
to S12 from step S1 1 of d rawin g 1 . In this case, all the user offices 30 for data distribution can 
think that data reception goes wrong according to the same probability. 

[0057] When the probability for data reception to go wrong is low, the number of the reply signals 
(SatNAK) sent out from all user stations decreases. However, if the probability for data 
reception to go wrong is high, many user stations 30 will send out a reply signal (SatNAK) to the 
same circuit simultaneously, and problems, like in the center station 10 or repeating installation, 
received power becomes excessive by concentration of a reply signal will occur. 
[0058] So, in this example, many user offices 30 are classified into two or more groups, and the 
circuit for sending out a reply signal (SatNAK) for every group is assigned. Thereby, even if it is 
in the situation which a reply signal concentrates, the load to the repeating installation of a 
center office 10 wireless circuit can be distributed. At step S12, since the case where there is 
no correlation of data reception failure is assumed among two or more user station 30 comrades, 
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the user station 30 of arbitration is extracted out of all the user stations 30, two or more user 
stations 30 are summarized, and one group is assigned. 

[0059] The number of the user stations 30 assigned to each group is restricted to K games at 
the maximum. That is, when the number of the user stations 30 assigned to one group amounts 
to K games, the new group for assigning the remaining user stations 30 is created. And 
processing of step S12 is repeated until it assigns one of groups all the user stations 30. 
[0060] In the example of drawing 8 , seven groups G1-G7 are constituted by processing of step 
S12, and each user office 30 is assigned so that four user offices 30 may be included in each of 
groups G1-G7. In this example, the case where the number of simultaneous sending-out signals 
(K) which can permit a system is 4 is assumed. That is, the number of the user offices 30 per 
group is restricted supposing the worst situation that all the user offices 30 included in one 
group fail in data reception simultaneously. 

[0061] At step S13 of drawing 1 , inquiry signals (ConNAK) are distributed all at once. Moreover, 
at step S14, the circuit for one response is assigned for every group. In the user station 30 
which failed in data reception, a reply signal (SatlMAK) is sent out within the group assigned to 
the group to whom a local station belongs using a common circuit. At step S15 of drawing 1 , 
processing according to the reply signal from the user office 30 is performed. That is, data are 
resent when the reply signal (SatNAK) from the user station 30 is detected by the circuit 
assigned to at least one group. 

[0062] In the example of drawing 8 , since 28 user offices 30 are classified into seven groups, 
seven independent circuits are assigned to sending out of a reply signal (SatNAK). Since the 
number of the reply signals (SatNAK) which the center station 1 0 and repeating installation 
receive simultaneously by each circuit is restricted to 4 at the maximum, an adverse effect does 
not appear in actuation of the center station 10 and repeating installation. 

[0063] In the example of drawing^8 , the number of the circuits which should be secured in each 
one user office 30 of every compared with the case where a circuit is assigned is reducible to 
one fourth. For example, since it influences of a rainfall in using a satellite circuit for data 
distribution using a system as shown in draw ing 5 , it is possible that failure of data reception 
occurs by the rainfall. 

[0064] When the reception failure by the rainfall occurs at one certain point, the probability 
which is a rainfall similarly at a neighboring point is high, and the probability which becomes 
coincidence with a rainfall becomes low, so that it separates distantly. Moreover, when one 
certain point is a rainfall, it may be a rainfall also at the point considerably distant from the point. 
However, the probability for two points which distance left mutually to serve as a rainfall 
simultaneously becomes low as a general inclination. 

[0065] Therefore, a certain correlation occurs among two or more user stations 30 which exist in 
a near location mutually at least. In this example, when it is judged that correlation between two 
or more user offices 30 is high, it progresses to S21 from step S20 of drawing 2 . User station 30 
comrades considered that correlation of a receive state is high in various situations are 
summarized, and two or more subgroups consist of a step S21. For example, it belongs to the 
same area, namely, user station 30 comrades mutually located in the range of a near distance 
are classified into the same subgroup. 

[0066] For example, since raininess classified the distribution area of data into seven areas (A, 
B, C, D, E, F f G) which are independently and has managed it in the example of drawing 9 , all the 
user offices 30 included in each area can be assigned to one subgroup corresponding to the 
area. At step S22 of d rawing 2 , several W of the subgroup formed in distribution area and the 
information on the maximum number L of a subgroup which sends out a reply signal 
simultaneously are acquired. 

[0067] In the example of drawing 9 , seven areas (A, B, C, D, E, F, G) adjoin mutually, a rainfall 
occurs in two areas (A, E), and the case where it is fine weather is assumed in other areas, 
moreover, the area (A, E) of a rainfall — coming out — at the time of data reception, a correctly 
unreceivable event shall occur and data reception shall be carried out correctly altogether in the 
other fine weather area 

[0068] In this case, what is necessary is just to adopt 2 at step S22 as the maximum number L 
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of the subgroup which sends out a reply signal simultaneously, since it is thought that the 
probability for two subgroups corresponding to two areas (A, E) to send out a reply signal 
simultaneously, and for the user station 30 belonging to other areas to send out a reply signal is 
low. 

[0069] Moreover, user station 30 comrades belonging to the same subgroup failing in reception 
simultaneously, and sending out a reply signal is predicted, then, a part of user station 30 
belonging to each subgroup — comrades are collectively assigned to one group. That is, the user 
stations which the rainfall situation chose from the independent subgroup are summarized in one 
group. Thereby, while avoiding concentration of a reply signal, the number of hold user offices 
per group is expandable. 

[0070] In (L<=K), it progresses to S25 from step S24 of dr awin g 2 , and, in (L>K), progresses 
from step S24 S26. In the example of drawing 9 , supposing the case where the number K of 
simultaneous sending-out signals is 4, since it is L" 2, step S25 is performed. At step S25, the 
user station 30 of (K/L=2) is extracted from each subgroup by max, respectively, and one group 
is assigned. 

[0071] Moreover, at step S26, the user station 30 of (K/L=2) is extracted from each subgroup on 
an average, respectively, and one group is assigned. In the example of drawing 9 , since two user 
offices 30 are assigned to a group (1) and the two remaining user offices 30 are assigned to 
other groups (2) among four user offices 30 included about each subgroup in the area, two 
groups (12) are formed. That is, what is necessary is to be able to hold the user office 30 per 
[ 14 ] group, and to prepare only two circuits as a circuit for a response. 
[0072] In the example of drawing 9 , a reply signal is sent out to the circuit for a response 
assigned to each group simultaneous [ two games of an area (A), and two areas (E) ], and since 
the probability which is not the delivery about a reply signal is high, the user office 30 of other 
areas can be restricted to 4 which can permit the number of the user offices 30 which send out 
a reply signal to one circuit simultaneously by the system. Thus, by taking into consideration the 
area where the location of each user office 30 belongs, the number of the user offices 30 held in 
each group can be increased, and the circuit which should be secured to a response can be 
reduced. 

[0073] By the way, in the example of draw i ng 9 , an area (A, E) is in a rainfall condition, and all 
other areas assume the case where it is in a fine weather condition. However, even if the user 
office 30 which exists in the location which adjoins the area (A, E) of a rainfall condition as 
shown, for example in draw i ng 10 is the case where it belongs to the area (B, C, D, F, G) of a fine 
weather condition, possibility that will be in a rainfall condition actually and data reception will go 
wrong by attenuation of the signal by the rainfall comes out of it. 

[0074] The correlation about the rainfall situation between the subgroups of the area which 
adjoins the subgroup of the area (A, E) of a rainfall condition and them stops namely, being 0. 
However, since an area must be divided so that the area of each subgroup may become large in 
order to make it correlation of the signal attenuation situation by the rainfall completely lost 
between subgroups, the number of the user stations 30 which can be held in one group will 
become fewer. 

[0075] Then, it permits that correlation arises between subgroups and the magnitude of an area 
(subgroup) etc. is determined. Moreover, the user station 30 of each subgroup is assigned to a 
group based on the result of having predicted the occurrences of the reply signal produced by 
correlation between subgroups. In permitting correlation between subgroups, it progresses to 
S27 from step S23 of drawing_2 . At step S27, the margin alpha (constant) used in order to 
compensate a part for the reply signal produced by correlation between subgroups is acquired. 
[0076] And in (L<=K), it progresses from step S28 S29, and, in (L>K), progresses from step S28 
S30. In the example of drawing 10 , supposing the case where the number K of simultaneous 
sending-out signals is 4, since it is L= 2, step S29 is performed. At step S29, the user station 30 
of (K/L-alpha) is extracted from each subgroup by max, respectively, and one group is assigned. 
[0077] Moreover, at step S30, the user station 30 of (K/L-alpha) is extracted from each 
subgroup on an average, respectively, and one group is assigned. Here, in the situation that all 
the user stations 30 of an area (A) fail in reception, the case where the probability for the user 
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station 30 within adjoining land S [km] Separated from the core of an area (A) to also fail in 
reception is below P is assumed. 

[0078] In the example of drawing 10 , when not carrying out group division, the number of reply 
signals simultaneously sent out from an area (A) is 4 at the maximum, and the maximum of the 
number of reply signals sent out from the area contiguous to an area (A) is set to ((the number 
of user offices (4)) -(number of adjoining fine weather areas (5)) -P). Moreover, the number of 
reply signals simultaneously sent out from an area (E) is 4 at the maximum, and the maximum of 
the number of reply signals sent out from the area contiguous to an area (E) is set to ((the 
number of user stations (4)) -(number of adjoining fine weather areas (2)) -P). 
[0079] Therefore, an assumption of the case where small correlation is between the subgroups 
of the area which adjoins the subgroup of a rainfall area and a rainfall area in the example of 
drawing 10 asks for the number X of reply signals sent out simultaneously by the degree type. 
X=4+4+(4, 5, andPH (4, 2, andP) 
= 4- (2+5, P+2, andP) 
= 4- (2+7andP) 

Here, considering the case of (P= 0.06), it is set to (X= 9.68). Therefore, the number of user 
offices per [ which can be held in per group ] one subgroup is taking into consideration the 
number of simultaneous rainfall areas, and becomes about 1.2 games (/(9.68/4) 2). 
[0080] That is, 1 .2 user stations 30 will be chosen from each of an area (A~G) on an average, 
and it will hold in one group. Therefore, the numbers of hold offices per group are (1.2 and 7= 
8.4), and can hold about eight games in one group. In the example of drawing 10 , 28 user offices 
30 are classified into four groups (1-4), and eight user offices 30 are assigned to each group. 
Therefore, what is necessary is just to prepare four circuits as a back WORD circuit for a 
response to 1 packet signal. 

[0081] By the way, when failure of reception by the rainfall occurs at one certain point, it is 
thought at other points which exist in near very much that it is a rainfall similarly. Moreover, the 
probability which serves as a rainfall simultaneously becomes low as it separates distantly. 
Moreover, when one certain point is a rainfall, it may be a rainfall at other considerably distant 
points. However, the probability which always serves as a rainfall on various conditions at two 
points which distance left mutually is low. 

[0082] So, the thing which are considered that a receiving situation is thoroughly in agreement in 
all situations and for which the subgroup of the user office 30 is formed for every area is 
assumed here. In this case, the user stations which belong to the same subgroup will make a 
reception mistake simultaneously, or they will carry out a reception success at coincidence. 
Therefore, the center office 10 only grasps the receive state of one user office 30 belonging to 
each subgroup, and can grasp the receive state of all the user offices 30 belonging to the same 
subgroup. That is, the user office 30 which sends out a reply signal from each subgroup can be 
restricted only to one representation responding station. 

[0083] Here, since the case where the property of all user office 30 comrades that exist in the 
same subgroup is full coincidence is assumed, it progresses to S41 of drawing 3 from step S20 
of drawing 2 . At step S41, based on the correlation between the user stations 30 (distance etc.), 
user station 30 comrades whose content of a response corresponds thoroughly are always 
summarized in various situations, and it assigns the same subgroup. 

[0084] At step S42, several W of the subgroup formed in distribution area and the information on 
the maximum number L of a subgroup which sends out a reply signal simultaneously are 
acquired. At step S43, only one user station 30 is chosen as a representation responding station 
about each subgroup. 

[0085] And the maximum number L of the subgroup which sends out a reply signal 
simultaneously is compared with the number K of simultaneous signal transmission which a 
system permits. In (L<=K), it progresses from step S44 S45, and, in (L>K), progresses from step 
S44 S46. The representation responding station of each subgroup is summarized and one group 
consists of a step S45. At step S46, K games are chosen by max from the representation 
responding stations of each subgroup, and they are assigned to one group. Other groups are 
assigned about the representation responding station of the remaining subgroup. 
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[0086] In this case, user stations 30 other than the representation responding station of each 
subgroup do not send out a reply signal. The circuit for a response is assigned for every group, 
and sends out a reply signal using a circuit only with a representation responding station 
common within a group. Therefore, concentration of a reply signal can be avoided and the 
circuits which should be secured for a response are also reduced. In the example of drawing 1 1 , 
two areas (A t E) are in a rainfall condition, and other areas assume the case where it is in a fine 
weather condition. Moreover, inside [ each ] an area (A~G), it assumes that the receiving 
situation of all the user stations 30 is thoroughly in agreement. 

[0087] In this example, the number K of simultaneous sending^out signals which a system 
permits is 4, the number of the areas (A-G) classified in distribution area is 7, and the number of 
areas of a rainfall condition is 2. Therefore, the number of the representation responding stations 
which send out a reply signal is 2, and since it is (L<=K), it can assign one group the 
representation responding station of all areas (A-G). That is, the number of groups is 1 and 
should prepare only one circuit as a back WORD circuit for a response to an inquiry signal. 
[0088] In addition, although the gestalt of the above-mentioned operation has explained the case 
where the correlation degree between user offices is investigated based on the content of the 
database (11 12) prepared beforehand, the information which changes serially can be acquired 
periodically and the correlation degree between user offices can also be judged based on the 
newest information. For example, it can constitute so that a rainfall sensor may be installed near 
each user office and the rainfall situation at the time of data distribution may be notified to a 
center office from a user office. 
[0089] 

[Effect of the Invention] In the response circuit quota approach of this invention, since a group 
is constituted in consideration of the correlation about the content of a response of each user 
offices and a response circuit is assigned for every group, it can prevent that avoid 
concentration of reply signal sending out and an adverse effect appears by constraint of a 
center office or a radio repeater even if it is the case where the number of simultaneous 
sending-out signals has a limit from a user office. And the number of the circuits which should 
be secured since a user office sends out a reply signal is reducible. Therefore, in a center office, 
the content of a response of many user offices can be efficiently grasped by few response 
circuits. 



[Translation done.] 



http:/ / www4.ipdl.ncipi.go.jp/ cgi-bin/tran_web_cgi_ejje 



2007/01/15 



JP,2002-237775,A [DESCRIPTION OF DRAWINGS] 



1/1 V 



* NOTICES * 

iFO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] It is the flow chart which shows actuation (1) of a center station. 

[Drawing 2] It is the flow chart which shows actuation (2) of a center station. 

[Drawing 3] It is the flow chart which shows actuation (3) of a center station. 

[Drawing 4] It is the block diagram showing the example of a configuration of the network of 

communication system. 

[Drawing 5] It is the block diagram showing the transmitting example of a reply signal. 
[Drawing 6] It is the flow chart which shows actuation of each user station. 
[Drawing 7] It is the sequence diagram showing the example of a communications protocol. 
[ Drawing 8] It is the perspective view showing the example of a configuration of the group of a 
user station (1). 

[Drawing 9] It is the perspective view showing the example of a configuration of the group of a 
user station (2). 

[Dr awing 10] It is the perspective view showing the example of a configuration of the group of a 
user station (3). 

[Drawing 1 1] It is the perspective view showing the example of a configuration of the group of a 
user station (4). 

[Drawing 12] It is the block diagram showing the example of the frequency assignment in the 
case of securing a circuit by FDMA. 

[Drawing 1 3] It is the timing diagram which shows the example of assignment of the time slot in 
the case of securing a circuit by TDMA. 
[Description of Notations] 

10 Center Station 

1 1 User DB 

12 Correlation DB 
30 User Station 
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